A pathway-based gene signature correlates with therapeutic response in adult patients with Philadelphia chromosome-positive acute lymphoblastic leukemia.
Biomarkers to predict response to therapy in adults with Philadelphia chromosome-positive (Ph+) acute lymphoblastic leukemia (ALL) are not yet established. In this study, we performed a meta-analysis of earlier genome-wide gene expression studies to identify pathway-based genes that are associated with therapeutic response. The predictive power of these genes was validated by transcript profiling in diagnostic bone marrow samples from Ph+ ALL patients using a quantitative real-time PCR array. Gene expression was correlated with cytogenetic and molecular characteristics, including presence of ABL1 mutations and IKZF1 deletion. A total of 43 de novo Ph+ ALL patients treated uniformly with tyrosine kinase inhibitors combined with chemotherapy were selected to validate 46 identified genes. A 9-gene signature was established to distinguish optimal responders from patients with persistent residual disease and early molecular recurrence. The signature was subsequently validated with 87% predictive accuracy in an independent validation set of patients. When initially optimal responders relapsed, their gene expression patterns also shifted. Optimal responders showed upregulation of genes involved in proliferation and apoptosis pathways, whereas poor responders had higher expression of genes that facilitate tumor cell survival in hypoxic conditions as well as development of drug resistance. This unique 9-gene signature may better enable stratification of patients to proper therapeutic regimens and provides new insights into mechanisms of Ph+ ALL response to therapy.